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DETAILED ACTION 
Claim Objections 

1. Claims 1-14 are objected to because of the following informalities, which appear to be 
minor draft errors including grammatical and/or lack of antecedent basis problems. 

In the following format (location of objection; suggestion for correction), the following 
correction(s) may obviate the objection(s): (claim 1, line 2, "a information"; deleting "a"), 
(claim 1, line 3, "image, , comprising"; deleting one of the commas), (claim 1, line 6, "object but 
not the"; inserting a comma before "but"), (claim 7, line 2, "a information"; deleting "a"), (claim 
7, line 3, "image, , comprising"; deleting one of the commas), and (claim 7, line 6, "object but 
not the"; inserting a comma before "but"). 

Claims 2-6 and 8-14 are objected to by virtue of their dependency. For purposes of 
examination, the claims have been treated as such. Appropriate correction is required. 



Claim Rejections - 35 JJSC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 5, 15-17, 19, 29-31, and 33 are rejected under 35 U.S.C. 103(a) as being 

■i 

i 

unpatentable over Swift (US 4472822) in view of Badea et al. ("A 3D Imaging System for 
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Dental Imaging Based on Digital Tomosynthesis and Cone Beam CT") and Ruimi (US 
6324246). 



3. Regarding claims 1, 15, and 29 5 Swift discloses a method, system, and apparatus (title) 
for obtaining information about the internal structure of an object (fig. 3, object) and displaying 
the information as an image (fig. 5, via #32), comprising directing a ray of energy from a source 
(fig. 5, x-ray source) to and through the object to directly impinge on an energy sensor (fig. 5, 
"detector") defining an image plane, rotating the object (figs. 3 and 5, object), but not the energy 
source (fig. 5, x-ray source), about an axis of rotation (fig. 5, axis of rotation) with respect to the 
image plane (fig. 5, plane of detector) thereby enabling information representative of the internal 
structure of the object to be acquired by the energy sensor at successive rotational positions of 
the object (abstract), and forming and displaying (fig. 5, via #32) said information as said image. 

However, Swift fails to disclose digital tomosynthesis, obtaining a 3D volumetric image, 
and an axis at a canted angle with respect to an image plane. 

Badea et al. teaches digital tomosynthesis (abstract and the second paragraph of the 
introduction). Ruimi teaches obtaining a 3D volumetric image (col. 7, lines 54-56) and an axis 
(fig. 1, axis along the Z' axis) at a canted angle with respect to an image plane (col. 1, lines 45- 
58). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method, system, and apparatus of Swift with the digital 
tomosynthesis of Badea et al., since one would have been motivated to make such a modification 
for radiation protection (abstract) as shown by Badea et al. 



" i 

i- 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to modify the method, system, and apparatus of Swift with the 3D 
volumetric imaging and canted angle of Ruimi, since one would have been motivated to make 
such a modification for better resolving image features via different angles (col. 1, lines 45-58) 
as implied from Ruimi. 

4. Regarding claims 2, 3, 16, 17, 30, and 31, Swift further discloses in which the energy is 
in the form of electromagnetic radiation, and in which the electromagnetic radiation is x-ray 
radiation (title). 

5. Regarding claims 5, 19, and 33, Swift further discloses in which an optical axis of the 
source (figs. 3 and 5, #1 1) is perpendicular to the image plane (figs. 3 and 5, #18). 

6. Claims 4, 18, and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swift, Badea et al., and Ruimi as applied to claims 1,15, and 29 above, and further in view of 
Hsieh (US 6226350). 

Swift as modified above suggests a method, system, and apparatus as recited above. 
However, Swift fails to disclose in which an energy sensor is a flat panel digital detector. 
Hsieh teaches in which an energy sensor is a flat panel digital detector (col. 2, lines 27- 

31). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to further modify the method, system, and apparatus of Swift as modified 



I; ; 
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above with the detector of Hsieh, since one would have been motivated to make such a 
modification for obtaining projection data faster (col. 2 5 lines 27-31) as implied from Hsieh. 

7. Claims 6, 20, and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swift, Badea et al., and Ruimi as applied to claims 1,15, and 29 above, and further in view of 
Yanofet al. (US 5371778). 

Swift as modified above suggests a method, system, and apparatus as recited above. 

However, Swift fails to disclose in which a ray of energy from a source is mathematically 
traced through a voxel of an object space to an image plane, a coordinate of a shadow of the 
voxel on the image plane is computed for each object rotation, and image data is extracted and 
combined to form the object space voxel. 

Yanof et al. necessarily teaches in which a ray of energy from a source is mathematically 
traced through a voxel of an object space to an image plane, a coordinate of a shadow of the 
voxel on the image plane is computed for each object rotation, and image data is extracted and 
combined to form the object space voxel (figs. 4 and 5; and col. 7, line 29 - col. 8, line 5). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to further modify the method, system, and apparatus of Swift as modified 
above with the tracing, computing, extracting, and combining of Yanof et al., since one would 
have been motivated to make such a modification for faster processing (col. 2, lines 11-36) as 
implied from Yanof et al. 



i 

:! : 
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Allowable Subject Matter 

8. Claims 7-14 would be allowable if amended to overcome the claim objections(s) set forth 
in this Office action. Claims 21-28 and 35-42 are allowed. The following is a statement of 
reasons for the indication of allowable subject matter. 

9. Regarding claim 7, the prior art fails to disclose or fairly suggest a digitized 
tomosynthesis method, including rotating an object, but not an energy source, about an axis of 
rotation at a canted angle with respect to an image plane, determining the axis of rotation of the 
object, and comparing a location of a first shadow image and a location of a second shadow 
image to determine source and object angles relative to an energy sensor, in combination with all 
of the other limitations in the claim. Claims 8-14 contain allowable subject matter by virtue of 
their dependency. 

10. Regarding claims 21 and 35, the prior art fails to disclose or fairly suggest a digitized 
tomosynthesis system or apparatus, including at least one mechanism for determining an axis of 
rotation of an object, and one or more computer programs being capable of comparing a location 
of a first shadow image and a location of a second shadow image to determine source and object 
angles relative to an energy sensor, in combination with all of the other limitations in each 
respective claim. Claims 22-28 and 36-42 contain allowable subject matter by virtue of their 
dependency. 
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Response to Arguments 

11. Applicant's arguments filed May 7, 2007, have been fully considered but they are not 
persuasive. 

Regarding the rejections of claims 1-6, 15-20, and 29-34 under 35 U.S.C. 103(a), in 
response to Applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

In this case, Swift discloses rotating the object (figs. 3 and 5, object) ... about an axis of 
rotation (fig. 5, axis of rotation). Ruimi teaches an axis (fig. 1, axis along the Z' axis) of the 
object being at a canted angle with respect to the image plane (col. 1, lines 45-58). Therefore, 
the combination of references suggests and makes obvious an object being "rotated ... about an 
axis of rotation (Swift), the axis ... of the object being at a canted angle with respect to the image 
plane (Ruimi)." 

In conclusion, Applicant's arguments are not persuasive, and the claims remain rejected. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571) 272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

T 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Chih-Cheng Glen Kao 
Primary Examiner 
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